Effects of changes in intravascular volume on atrial size and plasma levels of immunoreactive atrial natriuretic peptide in uremic man.
To study the trigger for the release of atrial natriuretic peptide (ANP) in man, we measured the atrial areas (AA) by 2-D echocardiography, the total blood volume (TBV) by 131I-serum albumin and plasma immunoreactive ANP (i-ANP) concentrations by radioimmunoassay, after prior plasma extraction, for 10 dialyzed uremic patients. Measurements were made when the patients were volume-loaded or volume-depleted by isoosmotic ultrafiltration and again 48 h later, when they were again volume-loaded. Analysis of plasma extracts by high-performance gel permeation chromatography revealed that the greatest amount of the i-ANP fraction was a peptide eluting like human synthetic alpha-ANP. Ultrafiltration consistently decreased the TBV, while spontaneous regain of body-fluids caused TBV to rise to pre-ultrafiltration levels. Changes in TBV were closely related in time to changes in both right (RAA) and left (LAA) atrial area and in plasma i-ANP concentrations. Significant direct relationships were found between TBV and RAA, TBV and i-ANP and between both LAA and RAA and i-ANP. Furthermore, the decreases and the increases in TBV, RAA and LAA were closely correlated with changes in i-ANP. Multiple regression analysis, however, revealed that the changes in plasma i-ANP were mainly related to the changes in RAA, with little or no relationship to the changes in TBV or LAA. These findings are evidence for a positive feed-back between the level of intravascular filing volume, extent of atrial distention and amount of i-ANP released into the blood stream.